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(54) Tide: FLUORESCENT PROTEIN AND PIGMENT PROTEIN 

(54) m^m&&s.xf&msL^n 

(57) Abstract: A novel fluorescent protein derived from Montipora sp., Aoopora sp. and Lobophytum crassum; and a novel pigment 
^ protein derived from Actinia equina. 

Q(57)s$?i: *«w(oawii. i&mu^tftm^njSLif^mm^n^^mtiztv&io *%wic<fc^tfj. 

!^ -y-Vlf (Montipora sp.) , 5 K'J^*> (Acropora sp.) &t/'>S+/:3 (Lobophytum crassum) i*(Z)$f3Hfttt* 
j^fiSH. afetflCr>^7Hi/*f V*>5^Yl^ (Actinia equina) * *a)Srja/j:feaaSHA^titt**V«« 



wo 2004/111235 
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(Montipora sp. )^ 5 KU-^'i^ (Acropora sp.) S.t^l>$=^/= Uobophytum 
crassum) 

JJ?W (Actinia equina) '^%<DW^fii^W^'^'K'BtSy^^<n>%\m\Z. 

^'7^<0:s^^:^vr ' h})T (Aequorea victoria) i^^^-t^Wi^^j/tW 

4 

(GFP) \ts ^w^^:*3v^•c#< (^^ji^^-r-So Mj&. 71^^j>>^^m 

^il^?fe:j3 i W-^m^ (semi-rational) ^«M^^&lcS<5V -fe^lSib $ 

Mh^<^B^^^GFP^mi^<0-<:>thXn^^^m^R (YFP) 
lf?>tt-5o YFP(t> (Aequorea) GF PMMi^<DfpX-hM.Mi&M<D'^% 

Sr^1-o iz^^(DYFF(Oe^XX^<P}ti. -t^x-eii. 60, ooo~ioo. ooorW *3 J; 

■a?0.6~0.8 tffct) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

T^yt. GFFM^i^<om<omt\^X. i^T ylktftm^M (CFP) dSfet). E 
CFP (enhanced cyan fluorescent protein) dS^btl/TV^S, ^V^l^; 



1 



wo 2004/11123S PCT/JP2004/008786 

f-^^ (Discomasp.) b & IC (RFP) ^HS $ ^^X*3 1) x DasRed 

^ ^if^^'^fi-^ 3*>'f->=f (Montipora sp. ) , 5 KU-^i^ (Acropora sp. ) ^ 
S.tJ'!>5^/=^ Uobophytam crassum) K^^ir^^ ^8\Wiik%WUK^WMr 

y^yf-^^ (Actinia equina) 

/mMM(O^Wi\^M^^^X0M^yy^'^-^Wt%^h. 3^yf-y=f (Uontipora 
sp.)^ 5 Ky-f (Acropora sp.) &XJ^^ =^ {lobophytm crassm) ^% 

#btl'fc=i^>'f-V'=f (Uontipora sp. )^ $ -Y (Acropora sp. ). JkXf-"^ 5 
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wo 2004/111235 PCT/JP2004/008786 

ilobophytWB crassum) *3l5©^3tS&K©^3fe#i4&tJ«P H^SIt^S:^ 

mMfii-:fy^^'--^Wtfr\^> ^^^M.ir^t^ (Actinia 
equina) (D c DNA7^P^7 y -^Jl^bilB^^^ •^-^-^V^Tfr^J^^:^^SeM 

y=3^i/^-^^ (Actinia equina) ^^(O-^B^^M 

fip^s *l§MK:a;tbri. ^T<^ (1) ~ (3 5) idiBtolss^i&sii^^tT.'So 

( 1 ) a^Vf-y (Montipora sp. ) ^5l5<^TIB<^#tt^^*t"5^^§&Ho 

( 1 ) l6bjBi®:*cigE:S:a5 5 0 7 n m-C$>5 ; 

(2) m^^;>C&;g:;a5 5 1 7 nmX-fcS ; 

(3) 5 0 7 nmiC^Slta^/Ha^^^^i^ 1 0 4 0 5 Q-CfeS ; 

(4) 4^ItXW0. 2 9T?fcS ; 

( 5 ) )feM#ti© P H^Stt^S p K a 5 , bVh^ : 

( 2 ) 5 K y (Acropora sp. ) *5fe<DTIE<D#i4?rWi-5m3fcM fiKo 

(1) l5!)Siei::*c^S*:6S5 0 5nm-Cfe5 ; • 

(2) n%mi^i^^ii^5 1 6 nmt?fcS ; 

(3 ) 5 0 5 nmlC^Slt-S^/^Pit^t^W 5 3 6 0 0 "Cfc^ ; 

(4) 4^Jt2W0. 6 7-CfcS; 

(5) ^TO#l4OpH^Stt>0SpKa=J^6. 4-Cfc5 : 

( 3 ) ^ K y (Acropora sp. ) S 5feOTIB<Z>«|#tt ^Sr^l-^ S K, 

(1) mUmi<ik^i()^4 7 2nmVh^ ; 

( 2 ) m^mizmm^ 4 9 6 n mX-feS ; 

(3) 4 7 2nm{v::}ott-5^/V'«#W2 7 2 5 O-CfeS ; 

(4) MlrUWO. 9 0t^h^ ; 

( 5 ) %fM^\SL<D p Hi^gi4:0S p K a 6 . 6 : 

3 



wo 2004/11123S PCT/JP2004/008786 

(4) a^yf-^'^r (Montipora sp. ) ft 5feOTia(^#i4^^i-S^)feS&@o 

( 1 ) UBMX^m^ 5 5 7 n mX'fe^ ; 

(2) ^3te<i:^^6S:555 7 4nin-CfeS ; 

(3) 5 5 7 ninlCjott^^>'VPM#^^5 4 1 7 5 Q-^fc^ ; 

(4) mF¥-Wti^O. 4 1-CfeS; 

(5) «lR#i:§fe<OpH^Si4d5pKa<^4. O-efcS: 
(5) jjfW (Actinia equina) ft5feOTIB©#i4^^i- 

(1) 5 9 2 nmffc^ ; 

(2) 5 9 2 nni{J:*3(t5^/Ha3t^ic;6S8 7 00 0-Cfc5 ; 

( 3 ) «J|X#^4<^ p Hii^ti3J|5 p H 5 ~ 1 0 -e^^-CfeS : 
( 6 ) ^ (Ubophytm crassm) 65l5^>TIB«>#^±**'t■^^^S 

» 

(1) lBl>je®:^jSSdS 4 8 2 nm-efeS ; 

(2) '^%W<1k^if^A 9 8 nm-CfeS ; 

(3) 4 8 2 nm\Z.^n A^mt^^a^ 7 1 0 0 0T*fe5 ; 

(4) A-^JRWO. -4 1 -efeS ; - 

(5) ^^iBi:;5:(DpHl^^ttdSpH=4'-l OX-S^^-CfeS : 

(7) OT(^^5rttd^<^T5/miB^J^<^1~5^^seWo 

(a) WM^^IKUHLOT^/WMH^XU^ 

(b) iB^J#-^l {c|B«(7)T 5 yM@a3?iJfc*5V>T 1 d^bMOT5 /m©^^. 

( b ) SB^iJ#-^ 3 {J:fE4fe©T ^ y mBa3?!l^^:i3V^T 1 d^^lgciBOT $ y m<o!K^, 
(9) OT©<Srtb:6*«>T^yifeSB3?0tr^1-5^3te3ie®o 
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wo 2004/111235 PCT/JP2004/008786 

( a ) mnm^ 5xti7 icm^o) T^y mmi\ 

( a ) @B^J#-§- 1 1 iz.um<07 ^ J mwM ; Xti. 

(b )Ba^j#-t 1 1 KtdM(OT ^ J ^SB^J^c*3v^-c 1 ii>hwm(or $ j m<ox^. 
( a ) 1 3 iciB^©T 5 J mia^J ; Xft. 

(b )ga^J## 1 3 Klia^OT $ y ^iB^JK:*5V^T 1 1i^hW^(n>7 ^/Wtcox^, 

(1 3) »:!^«l;5>fel 2<^){iir*T/d»M^(^>seSt«r='— Ki-5DNA, 

(14) OT<^)fsr^;Ji^©DNAo 

( a ) IB^J*-^ 1 IJ:|B^©T ^ y iggaa^J^a- K-rSDNA ; Xtt. 

(b) @a^J#-§-l icfBftOT^ yMffi^J{C:J3V^T 1 ^^bMcOT 5 y 

A :' 

(15) OT©fsrtbd^<^igs@a?ij^>s-r<5DNA„ 

(b) iB3?!l#-^2{j:|B^©^Sia?iJle:*3VN-r l;Ji^e>l^^@om^O:5c^. SJ^S-O^ 
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wo 2004/111235 PCT/JP2004/008786 

(16) ^T(Oi^fli)^(DDliA„ 

A : 

(17) iJJlTO{srti;&*<^*^iB^J^^-t"5DNAo 

(18) &.T (Oii^ flt^ODNAo 

( a ) mn^-^ 5 xtt 7 {cfBSc^T ^ / mw.n^=^- K-T?) DN a ; Xit, 

SDNA : 

(a ) m^m-^ 6 xii 8 \zmWL<omM&M x^. 

(2 0) &.T(Dipitlf)^(DDNAo 
( a ) mn^-^ 9 (il|B^<^)T $ y ^Sa^J^ = - K-rS D N a ; Xfi. 

A : 

(2 1) UT<omtii!)^(Dm^mn^^ir^DNAo 

( a ) mnm^ i o fcia«<o:ii^ffia?ij xw:> 

(b) Ba»-tl 0{c|2«o^^@a^J^^:43V^-Cl^^bM©^iS<??:5^5fe^ 



6 



wo 2004/111235 



PCT/JP2004/008786 



(2 2) &.T<DiSitli!)>(ODNAo 

(23) UT(Di^fiii^(oMM£^il^^ir?>DNAo 

( a ) iB?ij## 1 2 ic|E^(^)*i;SiB^J ; xr±^ 

(2 4) £;lT(^(i!r;h/;6='ODNAo 
(a) 3ratt©T^/^^!l^3-K-r§DNA ;X«:> 

A : 

(2 5) SkT(Dm^'il)^<DMmin^^ir:S)DNA„ 

( a ) @B?lJ#^ 1 4 X- 

(b) ia^J#-^ 1 4 KB^oMMiM^i^^^X i d>fel^l@<Di§:S<^>:X^> ttJ^ 
(2 6) (13) (2 5) o{Rrtb;{i^c:|E^ODNASr^i-5m^^^^ 

(2 7) (13) t^h (2 5) <^iSrtbd^e:|ES<^DNAX{^ (2 6) lc:|B^ 
(2 8) (1) ;6>?> (4). (6). (7) (10) (12) (Oi^fli^ 

(2 9) ftkogeK;55iaj&rt{c^&i-5ge®-cfc5x ( 2 8 ) ra^t^ife-a- 
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wo 2004/11123S PCT/JP2004/008786 

(3 0) ^©Me®:&sj||Biiai#3/jN^ttJ:#^6fj/j:SeS"X?fe-5> (2 8)Xtt(2 

9) {zmmom^ik^m&n. 
(3 1) (5) xi-i (1 1) i^wMi(D&mmBS:tm(DmBWtit)^^^^m 

(3 2) (2 8) f)^h (3 0) (oi^tit^\cum(om^^^mBW^BfikP%-^ 

(3 3) (5) Xit (11) }J:|E^(^#.^MeK^Ti5'-feyt5'-geKiL 

(3 4) (1) itl^h (4). (6). (7) a^lb (10) (12) ©{5rtbd> 

lz:|B^0^3feSeSx (14) d^fj (2 1), (2 4) (2 5) (D^SifiM^mM 
ODNA. (2 6) {e:|E^©«a;^^^^^^c5'-. (2 7) M^OJ^S^^^I^, X 

(2 8) (3 0) ©fprti.d^fcfB«©ji!!-a-^5fe®e»^-^tfx m3tet*^^y 

bo 

(3 5) (5) xn (1 1) iL^m(D^mmB^. (2 2) xr± (2 3) 
x« (3 1) KiiH^oiii-a'MeK^'^tf. K^f^m^yho 

iai». ;^t^:^|g<^3^y1^>'=^■ (Montipora sp.) (COG) O 

h^^Rnmi^:^^^ h^\^ (ISA), (COG) ©M:^^^ h 

/V (HIB), ^tj^^TfeMSM (COG) (Dpnm^B (Mc) ^^-f-o IgC^C*5V^T1|| 

ia2fi. :^:^|g(Z)=I^>1^>'=^ (Montipora sp.) ^^(DlkytmBM (COG) © 
pH5 -CO^yty^^^ h/V^U^®jg;^^^ h/I^ (ISA) ^^tJ«pH5 VOm-HSiy^^^ h 
/V OB) ^^-fo 

m 
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wo 2004/111235 
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msti. ^^m(0^ Ky^Ti^ (Acropora sp. ) **<^|lt3tege® (MIG) (Dlk^t 

hA:^nmm:^^^ (i^a). (mig) (dm:^^^ (m 

B). Rx^^^m&M (MIG) ©pH^stt (SO iSr^-To @c^^:i3v^T. m^n 

®4r±, ?{i:|§PJ<^^ Ky^rs^ (Acropora sp.) *5|5<^^^Se® (MICy) 

V /viLXm^y^^-^ (0A), (MiCy) (D«;=^^^ h/v 

(0B). (MICy) (DpH^^i^ (igc) ^Sr^-to 0CtJ:*5V>T. 

S5{i^ ^|c|ilBJ(^^3fegeSC (MiCy2) ©pHi^gtt (0A) S.TJ«Ji)^ • 
06{i> ^IwBigt^a^:/-!?-^':? {JliontipoTa sp.) *5teO^^SSK (COR) <^ 

^3te:^^i5' y ;vm:^W}1&p.^^ h/v (I^A). ^^HSR (COR) (om^:^^^ b 

7V (ElB). ^^tJ«m^Se® (COR) <^pHJg^i4 (liC)^^-r„ 0CiC*5VN-C. 

ia7tts 5|s:^§g©>^p</i?W y=¥^'f^^:J^ (Actinia equina) ft^t^i^-fe^SS 
M (Ume) (Om."^^^^ h/V (pH7. 9) SrS!l3tU;t>^* (0A). ^ltJ«-fe# 
(Ume) «J|X^:*COpH^^'|4 (SB) glAf^jSV^Ts 

I38^i^ 3 (lobopbytm crassm) (KnG) 

b/VWM^^iJ^ b>'^ (0A) ^tJ5^3fcMea (KnG) (DpH^fe# 
tSfe (laB)Sr^-ro 

(1) if.%m<n>^'^mL^wikn^mm.^'S. 

<^^3tll6K^*^ 3^1^f-i^=? (Montipora sp. ) S3l5<^t>Ot?fe 
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wo 2004/111235 
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T^&oi^n^^i-^^t^mLtir^o 

( 1 ) mi^m^&^t^ 5 0 7 n mT*fe5 ; 

(2) 1 7nmT'&S ; 

(3) 5 0 7 nmlC^bnta^/l^M^itdn 04 0 5 O^Cfe^ ; 

(4) l:i^iRWO. 2 9X'h^; 

( 5 ) p H^^it^S p K a 5 . S-^^h^ : 

zi^y^y=i (Montipora sp. ) its mSi^WjW^^AMrs'^-t^^iMM'i i^^y 

7 nmT'fe!J> '^%U-X^^i>^5 1 7 nm-C&^o ^fc> 5 0 7 niii{C:}3tt^^ 
/VPii)t#ii:» 1 0 4 6 5 0 X*fc U . JR^tt 0.29 t?$>5o ^/v®^^ic« 

( a ) ia^J## 1 inm^OT $ / ^Sfi^J ; Xlis ■ 

^ Ky^i/ (Acropora sp. ) (^"Cfe 0 . 

( 1 ) ^WmX^^-h^ 5 0 5 nm-C$>5 ; 

( 2 ) '^imm.m^ 5 l e n m-C&S ; 

(3) 5 0 5 nm(C*5{t§^/^M^^:55 5 3 6 0 O-CfeS ; 

(4) l:i=-W;&S0. 6 7-e&S; 

( 5 ) 3feM#i4<D p H^SttdS p K a =*x) 6 . 4 "CfeS : 
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wo 2004/111235 PCT/JP2004/008786 

^KD^i^ (Acropora sp. ) «^!IW!^^^i^7«^:^1^V=^•M-< V=r 
/I'M'^icfiS 3 6 0 0-efe!3> Ir^WfiO. 6 7Vh^o ^/i-M#ic«^ 

( a ) sa^j#-^ 3 tj:iBi4©T ^ y min xftx 

(b) @B^J#-^ 3 i::|B^<OT ^ / ^@H^J$^:^3V^T lt^hW^®(DT ^/^oiK^, 

:^^m(Om^(0^%m&Mlt^ $ Ky-f v- (Acropora sp. ) *5fe<^)fcOT*$> >P ^ 

(1) M@±l6ftd54 7 2nm-CfeS ; - • -• 

(2) ^%m-XWim^4. 9 6 nm-C-feS ; 

(3) 4 7 2 nm(C*5tt§^/V'!g^3fc^ic;6S2 7 2 5 0T?fc5 ; 

(4) ft^lR^dSO. 9 

( 5 ) %WSL^'&L(0 p H^Sii^S p K a =^ 6 . 6 T-fc5 : 
2nniT?fc!9. ^3te^i;^^:ft;654 9 6 nm-efe5o *fcx 4 7 2 nmlJIiSlt 5^ 

/Hg^^fc^^ft 2 7 2 5 0 -efe . 0 . 9 0 "CfeSo "^f^Wt^^n-lk 
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wo 2004/111235 PCT/JP2004/008786 

( i) Wi'^W^^^^'^ ^ 5 7 nmT-&^ ; 

(2) 5 7 4 nm-efe5 ; 

(3) 5 5 7 nm{CioJtS^/VM#icdS4 1 7 5 Q-Cfo^ ; 

(4) S-^HX^^5o. 4 1-efe5; 

(5) )tW#ttOpHi^Stid5pKa<i^4. Q-CfeS: 

/v@i3fe^icr±4 1 7 5 0-;?fcO. 4-?^JlX^W:0. 4 l-efe5o 

( a ) ia^j#-^ 9 icsB«©T $ y mmm 

*|gM<^^^geH(*> !J^;^3J?Wy^^'^-Y^ (Actinia equina) }^^(Dh 

( 1 ) WiMB-X^^ii^ 5 9 2 nmX'feS ; 

( 2 ) 5 9 2 n nifc*5Jt -S^/^lR^fe^l^d^ 8 7 0. 0 0 "CfeS ; 

12 



wo 2004/11123S PCT/JP2004/008786 

( 3 ) p arn^m^ p H 5 ~ 1 0 -Q^MX^h S : 

l^7«^Wy=3?y^^^ (Actinia equina) {1, m^WiW (Cnidaria) (^)flJilS 
Wii^Mf^<0:t^Am {-fy^^M) (Anthozoa) (O/simMMM (Hexacorallia) (D 
(Actiniaria)cO!j7p«/3?W y^^^^^?^ (Actiniidae)(CJii-^-f y 
^y^^i!7(DimXh^o ^^^^i^^y^y^^^ (Actinia equina) fi, 

3fe*5, :^m^UT<DmMMX*\t, l^^^W y^V^^j5^ (Actinia equina) 

^m?^mt \.x±.mmL^^-r^^mmBM^^mvti7!)K i^t^jj^w y^y 

(Actinia equina) 'i>X^(r>>{ V^V^^ ^ iS^hifm^<D^im.U%^W^ 
^fc^ 5 9 2nm{C43tt-5^/V«^iCfi8 7 0 0 OTffe^, 

Ufc^^<^iftbfctt^lr^3fei: \.X%-^^'z.hi)^X^^1i^-^^\.fzMMXh^. 1^ 

ii^h. ifmm^nW'^^S't. (l) FRETOT^-fe^^t^'-:^^ (ai;^i/V^-g. - 

X^^Z-h^m^h-t^. fiP*>s *^8«©-fe^MeK-Cf^. pH5~lO©^ffl . 
K^i. JE^a(Z)pH3ta^^:^3V^xP^(Dlfe#•T^^ffl-rs::i:}&5-Ctv ^i^^F^-C© 
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wo 2004/1 1 1235 PCT/JP2004/008786 

■ 

( a ) ia^j## 1 1 fciE^or ^ J \ x»s 

(b )|E?|J## 1 1 \Z.%Wi.(n>T % y ^@B3?!llc:^3V>T 1 d^feM(D7 ^ J ^(OX%. 

n : 

2is:|S5g©||S:o^3tge®r±^ ^^'^y^ ilobophytm crassm) ^^<0h<0 

(1) JsllSi®;^i^;gdS4 8 2 nm-efc^ ; 

■ 

(2) 9 8 nmX'fcS ; 

( 3 ) 4 8 2 n mt;:^3lt^^/V«'^i!cdS 7 1 0 0 0 T-fo-S ; 

* 

(4) 1:^I|XW0. 4 1'T?fc5 ; 

( 5 ) '^%U-X<D p HiiSttdS p H = 4 ~ 1 0 : 

!>^:aE^/=i (jA)bophytm crassum) Yt^ MSlJ^feP?^Ai^A^^C1^>'=^Mi^^^:JS 

2nm-Cfe?). ^3fe^:^i3*t;t*S4 9 8 nmtffc^e ^fc. 4 8 2 nm{c::Btt5^ 
/VlR^^ictt 7 1 0 0 0 -^fe ») . i^^ilX^f* 0.41 -CfcSo ^/I'K^^IICti^ 

■ 

( a ) ga^J## 1 3 IdlB^OT 5: / mWM ; X«:> 

n : 
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wo 2004/111235 PCT/JP2004/008786 

tii^t^t^±x(Dm^^^^u mtit^. mmt^^. m%WL^. pHm^m^ 

%mm^(D p H^Sttftx p H 5 ~ 1 0 x^^xh?> t 

#11 ICE© ufcT ^ y ^ifl3?'Jie:>y- UT i feMoT ^ y m(ox^. S^tJ^ 
^^x.m&MXhXV\ ........ 

1 xfi 1 s i^mmvtcT ^ y mmmx^Kmnm-^ 2 . 4. 10. 12 

th b <^rll V^T =i^y-f-y=^ (Montipora sp. ) ^ ^ K U -Y (Acropora sp. ) ^ 
p< Jj^i^-Y y ^ -Y ^ (Actinia equina) ^ Xfi iJ' 5 =3f y = {JLobophytua crassua) 

e®X.ftfe^l[ 6® ^ Kt'-S D N A<D— la5<0if>t ^±15 Ufc P C R Id 
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wo 2004/111235 PCT/JP2004/008786 

(2) 7l^mm(DDNA 
DNA ; Xii. 

(b) 3. 5, 7, 9Xr±l 3lc:|BSOT^ymE2?>Jliii3VN-Cl;6^ 

ti/;6s(^)DNA;&5^tf ^>;^^So - • •• ... 

(a) E»#2. 4. 6. 8. 1 OXfil 4fc|E^(^mSia3?fl^^t-SDNA ; 

(b) E?IJ#-^2. 4. 6. 8. 1 OXttl 4lC|Bm(Z>iiSiB?IJlJ:*5V>Xl3&*b 

( a ) E^J## 1 1 {J1|B^<^T ^ / mSB^lJ* K-r 5 D N A ; Xf*^ 

16 



• 



wo 2004/111235 PCT/JP2004/008786 

— K-rSDNA : 

( a ) mn^^ 1 2 iz.m^(om.mmm xn. 

( b ) mnm-^ 1 2 K^i^(omMMmc^\/^x 1 z&^bic^oiasco:^^. g^ji 

4^m6tiy7><-^-^^v>:fc4<y p{7-^3i0S/S (PGR) lz:J;oTiSiji 

t 

Molecular Cloning : A laboratory Mannual, 2'"'Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989^- MU^ tC Current Protocols in - - 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iillBife 

(3) 



17 



wo 2004/111235 PCT/JP2004/008786 

;^ • /U Y ^ -y ^ • T ^ (Bacillusstearothermophilus 
maltogenic amylase gene)^ • ]) ^^^/^^ ^ a T ^ 7*— "^^Stfe-f- 

(Bacillus licheniformis alpha-amylase gene)^ ^^'f'A^:^ • T $ n P T'f'^ 
'BAN T $ (Bacillus amyloliquefaciens BAN amylase gene)^ 

/^f^/w;^ • 1^yf^•y 7. ' 7;VjU y 7°nxT— ^aiK^(Bacillus Subtilis 
alkaline protease gene) hl'<\ty'^f'^^^ ' r^^/W,:^ ' ^i/u i/^^H^^^ 
(Bacillus pumilus xylosldase gene)07°P^— ^ifeifi^T— i^' yJ^^O 
PK^b<f4Pt7'o^-^. :^J©0O lac. trp^L<tttac ^tJ^-^^fc if;6S 
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wo 2004/111235 PCT/JP2004/008786 

^^tvxn. m^^. Kp^^WjJ^iJ'iJ'— € (DHFR) ttc\ti^:/-t-y 

19 



wo 2004/1 1123S PCT/JP2004/008786 

S/Sma^S^tf bttx f-y;^; ta-T^-fe;^ • "fe i/:=.(Saccharomyces 

cerevislae)^fc(i1^5/:^ c-r^-fey^ • ( S accharomyces kluyveri)^ 

^Amm^^^t vxm^^m^Kit, m.mx.m.B'f-mA^^ ^^isxx^^"^^ ■ 

'C^ 5 (|3Jx.l^% Baculovirus Expression Vectors, A Laboratory Manual ; 
Ui^ h • y P h 3— ;vX •'i'y«-=ew^3.7'-' >'"*^ i?— ^ Bio/Technology, 

6. 47(1988)^tCES)o 

(Autographa californica nuclear polyhedrosis virus)^^^V^5 21 1 i^X^ 5o 
BABBt Spodoptera frugiperda <D§ll]^Mi^Xh^ S f 9^ S f 2 

20 



wo 2004/111235 PCT/JP2004/008786 

.■v=3.T/K a— -a^^f^-^y— N'V.T>'K-;i&i^/^:=— (W. H. Freeman 

and Company) ^ := 3. — 3 — :^ (New York) ^ (1992)], Trichoplusia ni (^^P^iBJS 
T-fc'SH i F i V e (^ ^'tf h oi^al>'^hj^)^^^V^§ :l i:;iS-e#So 

—Ts^O^V^JV^n'^^tzM^-^^y'^^i^'^'^y^jy S-SepharoseFF(:7 

» 
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wo 2004/11123S PCT/JP2004/008786 

« 

(omtftm e ® ^ - Ki" S D N A^#^-r S © fci^^ll'Si D N Air >ir ^f^M 

"Tlfe A $ ttfc-^^J' - ^a^^^iBi!^ l-^ A § 6 „ 

22 



wo 2004/111235 PCT/JP2004/008786 

^^^'-X\'ty FpNEOj (P. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 
1:327 ) ^ r pCAGGS J ( H. Niwa, L Yamamura, and J. Miyazaki. Gene 
108,193-200(1991)), fpRc/CMVj (y( y }f h n ^ y:)^m . TpCDMSJ (-fi^lfho 

^:^^m)t£ ifi)^M-&B^^ ^-xit, rpRS303j, rpRS304j, fpRssosj, rpRS306j, 

rpRS313J , rpRS314J , rpRS315J , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), rpRS423j , rpRS424J , rpRS425j , rpRS426j 

(T. W. Christiansen, R. S. Sikorski, M. Dante, J.ILShero, and P. Hieter (1992) 
Gene 110: 119-122) tj:^i)^0M^B^^^itl^o 

BalbC-STSnx NIH3T3M, CHO (Chinese hamster ovary) jiUS, HeUi^ 
JBS. NRK (normal rat kidney) TSaccharomyces cerevisiaej fSiifOl^MMi^ 

'^:kmM (E. coli) mfl^^i£^^B1r^:Lti)^v^^6 ^ --(Oi^^mi^^o^ 

23 



wo 2004/111235 PCT/JP2004/008786 

* 

:i^^m(DB-RXJ^fS-(^^tftm&M(Om^. mM^tA 90-510nm. ^^5 
1 0~5 3 0 iini@^<07-f/l^^S:^ffi-r-5- t^i3^*bV\ 2|s:^?g<Di;H<0 
^yt^}^M<Om^. JSl£^4 6 0~4 8 0 nm. ic5fe4 8 0 ~5 1 0 nm@S(D 

3fe5 5 0~5 6 5 nm. 7 0~5 8 0 iiingS<^7-</V'j5'— ^Sr^Sffil-^ w 

tdS^* UV\ 3|!:|§||<^0S(^m^aeK(^:»-g-. mB%4 70~490nm, 
^3te4 9 0~5 1 0 nm@^<^7>{;Vi5'>-^^ffi-f S::t;6Sif*UV\ 
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wo 2004/111235 PCT/JP2004/008786 

l^-^^^O^aSf^ffi^^S^^ffi-^^ifet^-^^iUT, FRET 

— ;65^fetb-CV^Sb FRET-Clii ^J;trJ. H— (ZJ^dfeSfiKt-UTt^-i^- 
T^^^seK (CFP) Xm^\^tif^-<0^'^t. ^-(Dmtftm^m t (D 

n^^ytm&n (yfp) T?$ifi5Ufc0-<D:9-?t^*#$*sii:ij:j:9^ n 

(CFP) ^V-r-'^^tLXj/^B^^. jS^^^Ba-^FRET (^^te^^B^J^^/U 

Srpr^'fb-f-<5^i:*5-T?#6o W*>x FRET-Cli2®^©^U:^^x^H^J5:a 
;Rm5t^>ii^l-tx^iT'^<^ ^Tt^^ bfil^: J: o T o Hf^ffi ^ "sim^ bl" 5 „ 
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wo 2004/111235 PCT/JP2004/008786 

2|5:is§^<7>#.^Me®tt. my:-. FRET {M.%^m=^^f\^^'-um 

(7) i^^m(D^y h 

Sr#mti"-5. M^^5^ h;isj|^$^§„ bfi^ ^ixS^^^fE^ 
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wo 2004/1 1 1 235 PCT/JP2004/008786 

mm 

( 1 ) total RNA <0^^ 

mMi:^^^MBMMB'f(D^m^n^1to U^\Z.\t=i^yty=J (Montipora 
sp.)S:ffiV^fc„itMLfc3^>'f-:/=?^ILI*:-C?^'§.mm*2 ^yAlJl" TRIzol" 
(GIBCO BRL) ^ 7. 5 ml M^Xt^'ei^'T^ XL. 1500Xg 10 ^Kit'L^ L^o ± 

^t^c::^^p.^J^^/^i^l.5ml^<t>^^ i5fpmmwvtz.iks^mw^m\^ito isooxg 

■C 15 5>r^is'i>UfCo ±MlJ:>r y:fn^<y—A^ 3.75 ml ^^^^ 15 

fc^ 10 ^F5#tt Ufco 17000 Xg -C 10 :^F^ji'i> Ufc, ±ffi'l:jtT 70%^ y — 

3^ 6 ml APX.-C 17000 Xg 10 ^^ai'bUfCo i^Sr^^TttlS^Sr DEPC tK 200^ 1 
•C^jlf UfCoDEPC y^VWM Ufc total RNA ^ 100 fglC^lR LT 0. D. 260 t 0. D. 280 

<DUi:MM\^x mim&^M^ito 22 /ig<o total mk^Wco 

(2) First strand cDNA<^-o^ 

total RNA 4jug ^^ffib^ First strand cDNA (D^^^iy h" Ready To 

Go" (Amersham Pharmacia) cDNA(33 n 1) ^^^LtCc 

(3) Degenerated PCR 

Ufc First strand cDNA(33 uDO^hZfil t VX PCR *^To fc„ 

5* -GAAGGRTGY6TCAAYGGRCAY-3' (primer 1) (iB^'J##l 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (Sa^(l#-^1 6) 
I=^yc^i/^ R=AX(±G. Y=CXttT. V=A.CX«G. D=A,GXttT S=CXJiG. 

27 



wo 2004/11 123S 



PCT/JP2004/008786 



H=A Xti IXitC 

PGR RjtMM 

T yzf l^— b (first strand cDM) 3 a* 1 



XIO taq 5/ 7 T — 5^1 

2. SmMdNTPs 4/il 

100 ;iM primer 1 Ifil 

100 n M primer2 1 m 1 

$ y Q 35iiil 

taq polymerase (5 U/ /x 1) Ifil 

94^ 1 min(PAD) 
94^: 30 sec (l^tt) 



52^: 30 sec (.mi^(0^7 ^ ;^-(DT^-V ^) 
72*0 1 min 

±|B 3 5^ 35 f-'f :J^/V^To 
72X: 7 min 
4°C • 

-0 g O PGR ^■e#f>ixfcJii|gm#» 1/t 1 ^Stt^ V- h LT. t> p -SIrI 

U.^#-CPCR^^Tofc„ T^v-7,y/]^m%^Wl-V. 350 bp ;Sr^ «9 ttl L> 

Ufc DNA tifjt ^ pT7-blue vector (Novagen) iZy^ a LfCo 

(TGI) ^a^^UTr^/v—JiJ^y^ h-fel/^i^a^^^rtrV^^ 

gV^30=— (^:^M®i«5 plasmid DNA ^iftlliUTv A^iifc DNA»f</tO:^S 

KrUfco ^^gejta^<Z>-$P^fc5i^Jifl-:^-t><^{-ilb-C. 5' -RACE«fe*5i 
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wo 2004/11123S PCT/JP2004/008786 

(5) 5' -RACEife 

Degenerated PGR -C#btl/fc DNA WiJiO 5' m<Dm.mMn^^^-f'?>tc}b\Z. 
5' -RACE SystemforRapidAmplificationof cDNA Ends, Version 2.0 (GIBCOBRL) 
^ffiV>T. 5* -RACEife^^TofCo ^tVX (1) "C-^Mbfc total RNA ^ 5i« g 

dC-tailed cDNA Hlg ©liiiil^fi 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (ffi^J##l 7) 
5' -CCATCTTCAAAGAGAAAAGACCm-S* (primer 4) (iB^J#-^l 8) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (ffi>?!J#-^ 1 9) 
5* -CATGAGncrTGAAATAGTCAAC-3' (primer 6) (SB^J#-^2 0) 

T;«f p-;^/y/Hi^^«)-C.ii*i§tT.fc 350 bp <Z>/^i^ KSr§)l9 ttiUttlSlbfco 
L^h DNA ®f>T*^ pT7-blue vector (Novagen)-{w^ ^ ^—^^ a > UfCo ^'cMtS^ ■ 

(TGI) P<^-i^3 i/UTT'/WJi^y^ b-fe y^lr^TV\ 6 

VN3n=— !? plasmid DNA -Sr^HiUT, #A§HfcMA{|f>T"<^i^E 
?IJ<lr DNA iz-iJ'aiyf— j; t) ^^)feUfc„ 

(6) 3' -RACEjfe 

Degenerated PGR DNA ©f-lt*^ 3* (4) (7?:SI^@B»&-e 

MtVX (2) -CpiSiUfcfirst strand cDNA^ 3 1^11 bfCo . 
5' -ATGGCTCTnCAAAGCGAGGTG-3' (primer 7) (ia^J##2 1) 

PCR Riitiimn^ 
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wo 2004/111235 PCTAIP2004/008786 

X^'T'W'-b (first strand cDNA) 3^1 
XIO taq ^<vVt^ Sjiil 
2.5 idM dNTPs 4jul 
20 ju M primer? 1 ju 1 

10 iz M :^ y dTprimer 1^1 

35 /il 

taq polymerase (5 U/jn 1) l;i 1 

PCR ^)^0kW 
94'C 1 mill (PAD) • 
94*^ 30 sec (^14) 

52*C 30 sec (^--<D7'7-f N'— OT^— y ^^^) 
72*0 1 min (:/7-f 

7 min (ft^(Z)#:S) 

4tJ 

T;5fp-;?.^^/vm^^ft-c. iiiliM$ttfc#^1000 bp<D^-?y K^§]«9 ttit^ MM 
i»iiL'fcDNA©rjti&pT7-bluevector(Novagen)lz:7^^--i^3-:^UfCo - • 
^01* (TGI) \LYyl^:^yit-:^-^yBV\^X:f)\^—i^^V^ V±l^^iyay^n 
V^, ev>3P--(O:^dt0J;'3 plasmid DNA-Sri^MbT. #A$ibfcDNA||ffjt(0 
m^iB^fJ^ DNA v'-iJ^aiyf— i UfCo 

(7) ±mm-^(omj^mm 

MU.C*Sg{Wii:^y =fdT7'7-fN'-Sr^UT^ (2) -CpiiUfc First strand 
cDNA PCR =Srtf o ifco 
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wo 2004/1 1123S PCT/JP2004/008786 

5* -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3' (primer 8) (iB^J#-^2 2) 
PGR EJtMM 

T^yy'U^h (first strand cDNA) Sjul 

XIO pyrobest /^v^T^ 5/il 

2.5 mM dNTPs 4^1 

100 /iM primers 1^1 

lOO^M =f dT7°7-l''V— l/il 

^PQ 35^1 
pyrobest polymerase (5 U/^t 1) 1m 1 
PGR m^0k'^ 
94\: 1 min(PAD) 
94"C 30 sec 

52*0 30 sec (^M^C^T/^-f-^— ©T^— U 
72*0 1 min (T'y^^— 

72^: 7 min (§^<7)#ft) 

iSib'CpRSETvector(Invitrogen)<DBamHI ^EcoRI ^fPiaiCf-:/^ n— =.y^UT. 

i^m^iW (JM109-DE3) X-^^^^tCo ^mW^fiH ^i^K Ms-tag < i^'^i^ 
:3y7.V'7^ Y Vtt<D'X^^m.M e \-i Ni-Agarose gel (QIAGEN) "C^ii L fc, 

(8) mtftn^i&ofm 

20/tM^^S6 (COG)^ 150 mM KCl, 50 mM HEPES pH 7. 5 ^^^^I:^V^-C^ KUl 
;!;'<^ b/V^SyjeLfc (iaiB)„ r.©;^^^ h/VOlf— ^ (507 nm) c^fitJ;«5^ 
/HK3t^it^ ti-^ UfCo 450 nm OMt^ 0. 002 i 5 J; 5 l-^^g 6 =^±|aOi^ 
if?K'C#3RU 450 nm T-iS)^Ufcl^<^^7t^^^ 550 nm (O^^lC J;51SiJ 
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wo 2004/111235 PCT/JP2004/008786 

f^:^^^ h/V^S!lSUfc (^lA), EGFP (CL0NTECH)^^|1#(C 450 nm (O^l^t^ 

0.002 iJfeS J: h/v-lrSiI^U EGFP <Dl:^W^ 0.6 iLT 



1 













pH 




COG 


507 nm 


517 nm 


104,050 
(507nm) 


0.29 


pKa=5.5 


227 



(9) pH^stiosa^ 

pH 4^ 5 : g^^/^y^T — 
pH 6. 11 : V yM^^y^T- 
pH 9s 10 : ^/^^z^^'^T- 
pHS-e^pH 6~10 tMt^XM<0\f^^-Si 507 imA*e>493 nm^. ^%<D\^ 
--^75^ 517 hm b 508 lim i * }C@?g[;giB3 7 hf -5 i: V > 5 ^W-o X V > 

mmm 2 : w js^ oif^^^s e (mig) © 

( 1 ) total RNA Otttil 

(Acropora sp. ) SrlBv^fCo 5 ^ #V^fc1^>'=^ 5 j/y 

i^lC" TRIzol" (GIBCO BRL) 15 ml M^XmWX.^ 1500Xg -C 10 i^F^3i'ij>b 
fco ±»lc ^ P o 7J^/^ A 3 ml $r < X. 15 fmBW VfzM 3 :$>rfl#« bfe, 7500 
XgT?15^Ki^/L^Ufc„ ±^ttC-ry:7'n/NV-;V7.5 ml^<*>X.s 15^K^i^ 
Lfc^ 10 ^F^#g LfCo 17000Xg -e 10 ;5)-PB^i^'C? UfCo ±»%^tT 70%^^^ y 
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wo 2004/111235 PCT/JP2004/008786 

/V^ 6 ml M 17000 X g t? 10 ^^it'L^ LtCo ±^^^Xit^^ DEPC 200 n 
1 X^M U t^c DEPC tK XMM h tc total RNA 100 fgf 131^ U T 0. D. 260 i: 0. D. 280 
OU^m^ U-C RNA m&^M^ttLo 220 iu g «> total RNA %#fCo 

(2) First strand cDNA (D-^^ 

total RNA 5(ig ^^ffiU^ First strand cDNA (O^^^y h" Ready To 
Go" (Amersham Pharmacia) Id i cDNA(33 m 1) ^Sr-n-^ LtCo 

( 3 ) Degenerated PGR 

■^^Ufc First strand cDNA(33m DOohZnl UT PGR ^fi^olfe., 

t 

5* -GAAGGRTGYGTCAAY(3GRCAY-3' (primer 1) (iB^J#-i-l 5) 
5* -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (BB^J#-§-16) 

t 

R=AX«G^ Y=CXf4Tx V=A,CXtiG^ D=A.GXI4T 

PGR RJZ-MB^ 

T^yy^U^h (first strand cDNA) 3^1 

XIO taq /"^Sf^T^ " ~ Sul - - ■ 

2.5nUdNTPs 4^1 
100 n M primerl 1 /x 1 

100 M primer2 1^1 
5 y Q 35 All 

taq polymerase (5 U/ ju 1) 1 M 1 

PGR 

94^: 1 min(PAD) 
94'C 30 sec (^tt) 

52^: 30 sec (^^©7°7'f-7— ©T=— y >'^) 
72*^ 1 min (r^-f-r—l*^) 
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±IB 3 ;^ T 5/ T'^ 30 f-'f ^ /vfi'v \r=--})y ^mM^ 1 f--^ ^ t K 0. 3°c 

72°C 7 min 

PCR ^n^fto T;«fn-;^y/u«^^lft-^^^$*Lfc:^#$o 350 bp 

MHi b ft DM »f >lt il: pT7-blue vector (Novagen) 1 7 v- a U fco ;^J^® 
m (TGI) J:i V3 i^LXT'/V-J^y'T h-feU^i^a i^S:fTV\ 

ev^=lD^— plasmid DNA<SrttMU-C> #A ^ tbfc DNA if Ji <^iSS 

(5) 5* -RACB& 

DegeneratBd PCR -e#e)tl'yt: DNA m)iO 5' m(Om.^mn^^Mir^1t}st>K ■- 
5 ' -RACE System for Rapid Ampl if ication of cDNA Ends, Vers ion 2. 0 (GIBCO BRL) 
^||V^T> 5' -RACEjfe^fToifco &^^tVX (1) "eiSM total RNA ^ 3 m g 
^ffi UfCo DC-tailed cDNA HI i <Z)lHilitt^ 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGlIGGGlIG-3' (primer 3) (gB?IJ##l 7) 
5' - TAGAAATGACCmCATATGACATTC -3' (primer 4) (i2^lj##2 3) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (|H^!)#-^1 9) 

5' - TCTGTTTCCATAnGAAAGGCTG -3' (primer 6) 4) 
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T;(f n-;^y/V«^^l!)-C% 500 bp O/^V K^§J«9 ttl tsJ^MU^o 

U fc DNA »f >i" ^ pT7-blue vector (Novagen) 1^1 7 ^ a >' LfCo 

(TGI) hy >3yL-C://V— *!7>r v'a i^^ff V\ & 

V^3P=:-©:^J[1®J;59 plasmid DNA^*tiib-C. if A^ttfc DNA®r>T-©:te^|H 

n DNA i^- 3^ — K: J: D *S U:fe:„ 

(6) 3' -RACEjfe 

Degenerated PGR ■C#f>H^ DNA »r>T-iZ> 3' ti^fiJ^JJ-li. (4) O:^^^^-^ 

nhiifc^n^M^i^m t yy-^ v.- i: ;^ y =f dl -^-(^ pgr ^ 

Mi: UT ( 2 ) -ePMU^ first strand cDNA 3/i 1 

■f^^t^y'y-^'^— ft 5' -ATGGTGTCTTAnCAAAGCAAGGCATCGCACA-3' (primer 7) 

mmm-^ 25) 

PGR KJt&i^m^ 

•rVy'V— h (first strand cDNA) 3/zl 



XIO taq /^v^T^ 5jLtl 

2.5niMdNTPs 4m 1 

20 /iM primer 7 • • Ip l 

10 mM oligo dT primer 1m 1 

5;yQ 35m 1 

taq polymerase (5 U/m 1) 1 M 1 
PGR WS^^f^ 
94*0 1 min(PAD) 
94*0 30 sec (^*4) 



55^ 30 sec (^M^f^T'y-Y-^-t^T-— y V:?^) 
72^: 1 min (y'y^'^M*:^) 

±IB ZT.'ry zf^ 30 f-^ ^ ;vff o fc, 

72'C 7 min (*^0{*^) 
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Vtc DNA m)^ ^ pT7-blue vector (Novagen) 7 v- a ^ Ufc. 
(TGI) — i^g >'bTy/l^Jftr7^ h-fel^^ i/'a :/^^tV\ & 

V^3 xi:=--(D:kmMi: *) plasmid DNA ^^i»MUT. ^A$tl/fc DNA »r>i-OltS@a 
3?IJ=^ DNA iJ' 31 yf— iz: J; t) LfCo 

iB^JS<7)@a^!l#-^ 3 Ki^-To :l(d^ ti—-y ^m.G t^^i^iHo 

(7) 

— i:::^-y =?dT7°7'f V— ^^V\ (2) "CML^cFirst strand cDNA i 

5' -CGGGATCCGACCATGGTGTCmTTCAAAGCAAGGCATCGCACA-3' (primer 8) (iB^!)## 
2 6) 

PGR Rf^mm.^ 

T'y'fl^'^h (first strand cDNA) Sjul 



XIO pyrobest /^-y^T^ ^nl 

2.5 mM dNTPs 4^1 

20 iu M primerS 1 1 

20AtM oligo dT primer Ijul 

35^1 

pyrobest polymerase (5 U/ul) 1a(1 
PGR ^-0kW 
94*0 1 min(PAD) 
94'C 30 sec (^tt) 



ssr 30 sec mM.^(o-:/y^-^-<oT='-))'yif) 
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72*0 1 min 

±E 3 ;^ 7" 30 i^>f ^J' /v-^ro fc, 

72*C 7 min 

T pRSET vector (Invitrogen) (O BamH I ^ EcoR I -^7 n s-Vif LT. ;'C 

JH^tSlc OM109-DE3) T?^m$-&fc„ N His^tag ;62#< i 5 (Ca V^;^ h 7 ^ 

h UfcO-C^^g e (i Ni-Agarose gel (QIAGEN) Ulfco «ia(^:^lfefiftJS<^ 

(8) '^%m'^(^mx 

20MM^3tSe (MIG)x 150 mU KCl, 50 mM HEPES pH 7. 4^^^^S:^V^X^ Pi^llX 
>^^^ (ia3B)o t.(D-:^-^P Yfi^<r>y£--^ (505nm) ©-filJ:*?^ 

/VSi^^t'^fC^th^ UfCo 440 nm <^fRHX;5S 0. 001 i ^ S i 5 l-^^S e ^±|B©M 

440 nm "ejsbjB Ufcl$0^5fe:^'<^ Yi^^L 540 nm (O^^ IJI i S Isll 
b/ViSrSI^Ufc (1^3 A). EGFP (CLONTECH) 440 nm (OWSLii^ 

0. 001 >5;5 i 5 UT^^fe;^^^ h/V'iSra!)^ U EGFP 0. 6 t LT 



2 













pH 




MIG 


505nm 


. 51 6nm 


53600 (505nm) 


0.67 


pKa=6.4 


232 



(9) pH^§:i^oas^ 

# pH <^i^»^ fi^!fe<Z) ii t) , 
pH 4. 5 : i^S^/^s^:7T — 

pH 6. 11 : y ^-^/^y^r — 
pH 7x 8 : HEPES 5/ 7 r ~ 
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m 

pH 9^ 10 : :/y i/y/^y^T^ 

rni^m 3 :mmi>^b ©ir^m^s e ste^ (mcy) ©^m 

( 1 ) total RNA Ojfitii 

(Acropora sp. ) ^^V^fCo ^ K ^ i^^/^y-^— -C^tx #V^fc1^:/=^■ 5 
J^K" TRIzol" (GIBCO HIL) * 15 ml ;iJPx.T^#L> 1500Xg 10 
fco ±mK^ a C2 jJ^;vA 3ml ^ < t>^, 15 #F^1t^ Lfc=^ 3 :$^r^#S bfc, 7500 

Xg-ei5:»-^ft'L>U:fco y:/o/'«/->'^7.5 ml^l:<t>x.. is^m^W 

X^tzM. 10 :9-F^#a Ufco 17000 xg x- lo ^)-F^ji'i> Ufco IM^^X 70%3i^ / - 

/V^ 6 ml MtLX 17000Xg -e 10 ^^-Mit'l^ bfCo ±fi|^lri#Ta:iS^ DEPC tK 200 m 
1 UfCoDEPCTk-e^^ \^1t total RNA ^ lOOf&lC^f? UX 0. D. 260 0. D. 280 

<r>^^m% b-C RNA Wt^^M^ tco 220iig(D total RNA ^#fCo 

(2) First strand cDNA<Z)ig-^ 

total RNA 5iiig ^-^^ L^ First strand cDNA O-^JEjfe^y h" Ready To 
Go^ (Amersham Pharmacia) K: j: t) cDNA (33 n 1) Sr-n"^ V1to 

( 3 ) Degenerated PGR 

•^Afe bfc First strand cDNA(33m D (O^h^fil ^^S.t UT PGR ^trofc, 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (iB^?!l#-^ 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARn-3' (primer 2) (@a^J#-^ 1 6 ) 
R=AXI±Gx Y=CX(iT. V=A,CXfiG, D=A,GX{iT 

PGR Rji^MU^ 

y^yzfi^^h (first strand cDNA) 3/il 
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PCT/JP2004/008786 



XIO taq Ayyj 



5/il 



2. 5 niM dNTPs 



4/zl 



100 mM primer 1 



100 primer2 



lAil 



35 /il 



taq polymerase (5 U/ ju 1) 



PGR SJf&^fl^ 
94^: 1 min(PAD) 
94^ 30 sec (^14) 

52'C 30 sec <^T=*-y 
72t) 1 min (T'y^T "^H*;^) 

±|B ZT.fy zf^ 30 f-^ ^ /v=?tv\ y i^^iaE^S: 1 ^ /v::* b \^ o. s'C 

Ttffco 30f-'<^;V^«^?&^»43°Co 

72'C 7 min 

4*0 

-|eIg<OPCRSJS-C#bnfc*i*Sjg'^ 1/^1 ^T'^Zfu-htLX. h ^-m 

(4) f-y^a-=yi^:s.T^msia^jo^fc^ 

iWMUfc DNA {^^tSr pT7-blue vector (Novagen) t^^^f -i^— 5^ a >'LfCo il^liB 
^ (TGI) {e: h7i^;^7;i— ^U"C://W JJ^17>1' h-feW^ v'a >'SrtfV\ 
gV^3^3:^-(D:*:lii®J;t) plasmid DNA^fflMUT. if A^ttfcDNA »f-H*<^:S^ 

(5) 5* -RACE& 
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Degenerated PGR X^nhtltc DNA ^)tO 5' ■iiJ(0:BISE^J^^^i~'5:/tJ6lC 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBCOBRL) 

t^ffiV^■C^ 5' -RACE&SrttofCo ^tLX (1) T'MUfc total RNA ^ 3m g 

Vito DC-tailed cDNA ©—0 @ ©lii|StC(± 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (IB^JS"^ 1 7 ) 
5' - TAGAAATGACCTTTCATATGAaiTC -3' (primer 4) (iB^J#-^2 7) 

5* -GGCCACGCGTCGACTAGTAC-3' (primer 5) (ia^J#-^19) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (BB^J#-^2 8) 

)WM b fc DNA ^ pT7-blue vector (Novagen) y ^ -i?*— >- 3 UfCo iW^S^Sfe 

(TGI) {j: V3>'U-c:/;v— ^17^ h-few^i^a i^^^TV\ e 

VN=3ia=-0;k:M®J; 13 plasmid DNA tri^S![LT> if A^tbfc DNA »r>lt<^:SSiB 
3?l|^DNA->-:i^3i:/i^-{!:J;!!)^SUfc„ - 
(6) 3' -RACE& 

Degenerated PCR T# e>tl/fc DNA m)i(D 3' ffi!||f|5^^«:^ ( 4 ) <D:^ia^J^^-C 

mtVX ( 2 ) Vfc first strand cDNA ^ 3 ^ 1 VfCo 

^^Ltc-^y^-^^^ 5' -ATG6T6TCnATTCAAAGCAAGGCAT0GCACA-3' (primer 7) 

(IH^lJ#^ 2 9 ) 
PCRS/SM^ 

h (first strand cDNA) 3^1 

XIO taq y'^yyr^ 5^1 
2.5mMdNTPs 4ittl 
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PCT/JP2004/008786 



20 iu M primer 7 1 m 1 

10 oligo dT primer 1m1 
5:yQ 35jLil 
taq polymerase (5 U/ ju 1) Ifil 
PGR S/S^^ 
94*C 1 min(PAD) 
94^0 30 sec (M^ 

SSt) 30 sec (iSM'-07°7-l''^-®T^— y i^^) 
72*0 1 min 

±IB 3 y :^;Sr 30 1?-^ /vtroifco 

72^: 7 min 

4t: 

T;(f o~:^'5^/H;^^lh-e.iiii>s$ttfc900bpO/^:/ K-Sr^t) ffiUffi^Ufco 

i^Si DNA Wr)T'^ pT7-blue vector (Novagen) icy^ a V Ufc, 

(TGI) iJ: b^y;^^;*— i/3:^txy/v— >i^l7^ h-tv^-^a vSr^TV\ g 

VN3 p --0:*cMM J; !3 plasmid DNA ^ItM UT. if A$i^fc DNA ir-lt<^):i:SSa 

• 3^1^ DNA ^ J; D L;fco- 

ffi^i^ ©Sa^J#-^ 5 fc^-f-o ;i O ^ n — ^ MICy ^ U fCo 

(7) :^Jl@T?o®fi^^ 

— i::^-y =f dT:/7^-^^;l:ffiV\ (2) -CMUifoFirst strand cDNA^i^Mi; 
5* -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (iH^J#-§- 

3 b) 

PGR ^JES^#lfife 
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=f l^— ^ (first strand cDNA) 3^1 
XIO pyrobest /^i/7 7~ Sjul 
2.5iiiMdNTPs 41x1 
20 M M primerS 1^1 
20 jtt M oligo dT primer 1 iu 1 

^ y Q • 35jul 

pyrobest polymerase (5 U/a^I) Ijul 
PCR SJS^^ft^ 
94^: 1 min(PAD) • 
94*0 30 sec (^tt) 

SSTC 30 sec (^'^Ol/^-Y-^-iDT^^-y 
72'C 1 min 

±IB 3 T^T V -f^ 30 i^^/vfro fco 

12X. 7 min 

4X: iii^it 

T;«fa-;^y/VO«^^l!lt?s iiti§nfc900bpO/^>'K^^«9l±JU, mfiU 

T pRSET vector (Invitrogen) <D BamH I . EcoR I c^y UTr^ 

WsW^ (JM109-DE3) tf^m^^ifco N His-tag ;^#< J; 5 t^l^ h 7 ^ 

h Ni-Agarose gel (QIAGEN) -C^tS^ UfCo iftMO:fe'jfe(iftJi© 

(8) 

20/xM^5feSe (MICy)> 150 mM KCl. 50 mM HEPES pH7.4^?S^^V>T. TO 
^^^^ h/V^JU^Ufc (04B)„ h/VOf— ^ (472nm) (DitJ;!?^ 

b/Co 440 nm 0. 001 t Jfc-S J; 9 ^±|2©i^ 

»?K-e^&f?t> 440 nm t*WiU\^f:.^<0'^%:^^^ V^^t 540 nm (Olk%Ki:^m 
U:^^^ h;V*ai^t^ (E4A)o EGFP (CLONTECH) ^11^131 440 nm <DW(.W 
0.001 htl^iiO\^\^Xlk%^^i^ h/W^Srgllj;tU EGFP Oft^HX^^ 0. 6 i UT 
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• 








pH ^Sli 




MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


■ 

pKa=6.6 


232 



(9) pH^^ttosa^ 

^ pH (Dmmmti^(om v . 

pH 4^ 5 : BW^yyr — 
pH 6, 11 : I) y^/^ 5^7 7- 
pH 7^ 8 : HEPES/^s/7r — 
pH 9, 10 : ^V^/y^^yyT — 

(10) MiCy <DpH m^^MW MiCy2 ©f^lS 

MiCy (D 166 # @ (D^;V^ ? V (Q) ^ t V (H) iCgl^i- ^^Lti^X^ MiCy 

^^:ifc'<T^{|)•c•o^3te^^-&^5^v^ Micy2 1 jfcofc (T ^ y ^ffia'!i^sa^"J## 7 

•? X f — li 493nm^ mf&<D f — 462nm i: fc (0 5 O AS-TJ^B )« 

(1) total RNA©}il±l 

5p.)^^v^fc,^lgUfc3^:/1^:/=?^?L^^^■^#t^M^:2 i/^Aic" TRIzol" 

(GIBCOBRL) ^l.SmLMx.X^'ei^i-^ 1500Xg "C 10 ^^ii'^UfCo ± 
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?i»2:^Dp;i^/VA 1.5 ml ^<^3;t. i5#TO#U:^^3:9'W^*U;foo 7500Xg 

t? 15 UfCo y >^n/-?y-/V 3. 75 ml Sr< t>fL^ 15 S^MSI^b 

fc^ 10 bfco 17000X g -C 10 ^J-Mi^^" bfco -b?*<Sr^-C 70%^^ iJ' 7 -/V 

ilr 6 ml ;!in;t-C l7000Xg -t? 10 :9-F^3i'i>U;fco ±tff^i#TttJIS^ DEPC tK 200 /z 1 

T-'^^ UytoDEPC tKT*^^ Ufc total RNA ^ 100 fg{C|&3g^ b"C 0. D. 260 h 0. D. 280 
OiE^Sa^LTRNA^ill^SJofCo 22 /I total RNA ;Sr#fCo 
( 2 ) First strand cDNA (D-^J^fe 
total RNA 4m g Sr'Kffi Ux First strand cDNA (O'k^^y Ready To 
Go" (Amersham Pharmacia) J; !3 cDNA(33/i D ^-o-^Uifco 
(3) Degenerated PGR 

Lfc First strand cDNA(33m 1) O 5 3 m 1 h UT PGR ^=fTofco 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (ia^J#-^15) 
5' -ACVGGDCCAnDGVAAGAAARTT-3' (primer 2) (|E2?lJ#-i-l 6) 

IM J-yV. R=A X{4 G> Y=C XH: V=A, C X(4 G, D=A, G Xtt T S=C XW: G,- 
H=AX{*TXfiC 

PGR sj^r>^^m^ 

7=->^:/^— h (first strand cDNA) 3m 1 



XIO taq /^yyr'— 5m 1 

2.5mMdNTPs 4m 1 

100 M M primerl 1 M 1 

100 M M primer2 1 M 1 

$ y Q 35 Ml 

taq polymerase (5 U/ m 1) 1 M 1 
PCR^^# 
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UX: 1 minCPAD) 
94t: 30 sec (^14) 

52'C 30 sec (^M'^OT'y^-^— <^T^^y 
72*0 1 min (7°7'f 
±|B ZT.'r^y 35 f-^ ^ yl'fTo fco 
72t: 7 min 

-mn<o pcR KJS;-e#e>tL:ft:ii4iS#> i ui ^y^yzfu- h t b-c. t> 

^ PCR Sr^To fco T:ffr2 -//vm^^^ctt-e. 350 bp ^fl •? W *SSSl 

» 

(4) f-:/i{^n--i^i/S.t;ilSiB^J<^^^ 

MM Uyt DNA »f -H" * pH-blue vector (Novagen) {Cy4 ^—i^a ^^LtCo 
1^ (TGI) ^— :/L-C://v— Jt^y-Y h-fel/^i^a ^-^Sr^TV^, 

gV^=^o^::— ©;^J©®J;?) plasmid DNA ^irMMU-C^ WA^tlfiLdm.m}T'(OMM 

(5) 5' -RACEife 

Degenerated PCR -C^ie>tLfc DNA m)i<D 5' iiJ(D:|IS@a^J^i*!:S1"5fcfe(C 
5* -RACE System for Rapid Amplification of cDNA &ids. Version 2.0(GIBC0 
BRDSrffiV^-C. 5' -RACEfe^Sr^fofCo mmthX (1) t?M Ufc total RNA ^ 

dC-tailed cDNA IH i 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (iB^J#-^l 7) 

5' -CCATCTTCAAAGAGAAAAGACCTTT-3' (primer 4) (|B^J#-^18) 
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V -GGCCACGCGTCGACTAGTAC-3' (primer 5) (IB^^IJ*-^ 19) 
5* -CATGAGTTCTTGAAATAGTCAAC-3' (primer 6) (ia^J#-^2 0) 

r^ri--:^^f\'%%%Mr^.m^^^1t 350bp oy^^- K;lr§}!5 ttlU>)»3iiU;fe:o 

i^lSl L fc DNA if >T" iSr pT7-blue vector (Novagen) y ^ -J^— a U^to :^J®®t^ 
(TGI) f7:/>^7:j— pt'-i^a :^L-C:^/W54^I7'f h-fe i^a :/?SrfTV\ 6 

V>3 o ©:^J®S J; «3 plasmid DNA SrMMUT. Jf ASI^fc DNA ifJtOiSSia 
DNA ^ 3^ y J; >) U fco 
(6) 3' -RACE^fe 

Degenerated PGR -C^bttfc DNA »f>t<^ 3' iBDlaJ^tt. (4) O^IB^J^^-C 
#bttfc1t^^»l-i^Ufc7°7-^ ^- i: :t y dT ■f'7^-^-<n> PGR TWco^ 
(2) Ufc first strand cDNA ^ 3 m 1 "06^ l^fco 

5' -ATGGCTCTTTCAAAGCACGGTC-3' (primer 7) (iB^J#^3 1) 
PCRS^S»^ . , - . 

'rVfV^Y (first strand cDNA) 3 /i 1 



XIO taq /^5/7 7— 5/xl 

2. 5 nM dNTPs 4^1 

20 M M primer? 1 M 1 

10 M M :t y =f dTprimer 1m1 

^ y Q 35 Ail 

taq polymerase (5 U/ ;i 1) 1 M 1 
PGR SiC^fr 
94''C 1 min(PAD) 
94*0 30 sec (^tt) 
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52'C 30 sec y 
72*^ 1 min 

±13 3 ;^ T y T^^Sr 30 ^ /vfTo /Co 

72*C 7 min (M^(OW^) 

T;{fp-;^-i^/v«^^«jt?x i^m^fitim looobp o^^yv*^m*)mu mm 

U fCo MM b frL DNA if -fi- ^ pT7-blue vector (Novagen) 7 ^ a UfCo 

li^t* (TGI) i^a ?Jcy7^ h-feW-^i^a i^Sr 

^TV\ ev^3 0->T-©:^J®®J;»3 plasmid DNA Sri^lSl bX. A $ DNA ®f 

^ffi^J^<^ffi?lJ#-^ 9 iJl^-fo w<0^ n — COR t-^^ Ufc 

■ 

(7) :^J©^WSfill^ 

m UCm^ma^ y =^ a T T^^-^ ^-^Ir^ffi Ur. ( 2 ) T?PSI First strand 
cDNA tLX?CR ^fro fco 

■ ■' " .... . 

5' -GGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3' (primer 8) (MM^^S2) 
PCR EJtMB^ 

•7=->'7°V— }s (first strand cDNA) 3/il 



XIO pyrobest /^y^T^ 5^1 

2. SmMdNTPs 4/il 

100 /X M primers 1 m 1 
100/iM 5j-y r^dTT'T'f 

^yg 35m 1 

pyrobest polymerase (5 U/ ju 1) 1 M 1 
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94*0 1 min(PAD) 

94'C 30 sec <M^±) 

52*0 ZO sec mM^<^y7^^-<^T=-^Vyi^) 

72V 1 min (T'^'f-^— 

±|B 3 y 30 f-^ ^ /vtro 

72*0 7 min {M^(DW^) 
4*0 d^it 

T^n^pfs^/i^com^^Wit*. mB^inliM 1000 bp (^/^y W U !S 

iib-CpRSET vector (Invitrogen) (O^afflH I >icoR I laJ'iajCf-:/:^^ n— LTv 
:*:M0t5fe (JM109-DE3) 'C^m.^'^fto ?^mm^ti}i^K)iisrtagm<X^K 
zil^T.hy^ M.;fc<D-C^m®e{*Ni-Agarosegel(QIAGEN)-e3^MUyto WM<D 

(8) ntfts^Bofm 

20MM^^Se (COR). 150 mM KCl, 50 mM HEPES pH 7.5^^^ffiV^T. M 
h/l^^lraiJ^Lfc (llI6B)o Cl©;^^^}' h/V©tr— ^ (557nin) 0^i«5* 
/VK3fe^l^^H-^Ufco 520 nm 0. 002 i: J^i-S J: 5 fc^^gfi^±|a<Z)M 

W^-^l&f^U. 520 nm T-©l® h/Vi: 600 nm (OW^^cX^m. 

My^^^ h/i-^MMi^it m 6 A)o DsRed2 (CLONTECH) ^mUi^ 520 nm (OWi)^ 
0. 002 J&S i 5 UT^^t;^^^ h/V^SSJt b>DsRe<i2 ©S^JR^Sr 0. 55 ^ L 



4 













pH ^§14 . 




COR 


557nm 


574nm 


41750 

(557nm) 


0.41 


pKa<4.0 


232 
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■ 

(9) pH^^toai^ 

pH 4. 5 : g^^z-^s/^r — 
pH 6x 11 : yy^/^y7 7 — 
pH 7^ 8 : HEPES /■< y 7 T ^ 
pH 9, 10 : ^]}i^y/<yy7 — 

* 

( 1 ) total RNA (Di^m 

'|@(*:©»^;»«7l^'Wy=¥:^^-Y^ (Actinia equina) ^^\/^fCo J^WhltP 
-^y^y^"^^ ^%^X*^^ X 1 ^9 ix^C" TRIzol" (GIBCO BRL) 7. 5 

ml^n;t•C*^i^':^•YXb. 1500Xg 10 i^-MJi^ij' LfCo ±?il^^ o c 
-1.5inr^<fc>;tx 15 #M«# bfc^ 3 Ulfco 7500 Xg -CIS 

±o ±m^^ yy^^'^y-^^^'75m\^<i:>^. i5S>M«^^u^^io5^raife 

L^o 17000Xg "C 10 ^MiS'i>U^o ±«*itX 70%3iiJr y >-/V^Sr 6 ml Mx.X 
17000 Xg -e 10 ^m^'b hito ±m^^Xttm^ DEPC zK 200 M 1 LfCo DEPC 

tKT^^S? Vlt total RM ^ 100 -ftfc W LT 0. D. 260 0. D. 280 ©it^Sfl^ bt 
RNA^^^^S!lo:/to 1. 2 mg <D total RNA ^#fCo 
( 2 ) First strand cDNA (D-^f^ 

total RNA 4iLig ^^ffiUx First strand cDNA (D-^fSc.'^ y h" Ready To 
Go" (Amersham Pharmacia) l^: J; •? cDNA(33m D^-o-J^Uyto 
• ( 3 ) Degenerated ?CR 

Lit First strand cDNA(33iti 1) 9 3 m 1 i: UT PCR ^fi^o fc„ 
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5* - GGI WSB GTI AAY GGV CAY DAN TT -3' (primer 1) (ia^J#-^3 3) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3* (primer2) (IB^J 

##3 4) 

IM J^y^y. K=AX(tG, Y=CX(iT. V=A,CXttG, D=A,G:SC{iT S=CX{iG, 
fr=AXf^ TX«C 

■ 

PGR US^WM:^ 

y-lz-fV—V (first strand cDNA) 3/il 
XIO taq /^vyy- 5m 1 

2.5n)MclNTPs 4^1 
100 ^l M primerl 1^1 
IOOmM primer2 1m 1 

5:I;Q 35m 1 

tag polymerase (5U/ m 1) 1 1 

PCR^^# . - ■ 

94*0 1 min(PAD) 

94*C 30 sec (denaturation) 

58*0 30 sec (annealing of primers to template) 

72t: 1 min (^7^-^— #^) 

±IB 3 ;^ X 5^ T'^Jr 35 f-'f ^ /vfif -3 fco 

72t: 7 min (ft^<D#S) 

-[II g (Z) PCR b tt;foiii|iim«^ 1 M 1 Stt" b UT. ^ 5 

i:^^-epcR^=fTofco Tj^fn-^-z/vm^^iiiT', 350 bp owl, iftMu 
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Mii b ^ DNA ^ pT7-blue vector (Novagen) 7 ^ ^— a U fCo izBM 
W (TGI) iZ}>7>'7.y:t—;^—i^a>LXzf/i^—^17^ h-fel^^ i^a :/'Sr^fV\ 
eVNaaci— 0:^J®®J;«3 plasmid DNA^iWlSibXx 1^A^ilftdHkm}i<OMM 

(5) 5' -RACE^- 

Degenerated PCR Xnhifllt JM m}^<0 b' mom^Mm^^^-t^fc^ifi^ 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiV^X. 5' -RACE&Sr^Tofc, ^tVX (1) T^^litUfc total RNA ;|: 4m g 

|SF'fe<^^#^*5l5<^ DC-tailed cDNA ©— IfilB<Diitl{C(i 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-S* (primer3) (iBa?!!^-^ 1 7 ) 
5' - CCT TGA AAA TAA AGC TAT CT-3' (primer4) (iB^!j##3 5) 

z:isl@<z)iii|ii{j:tt 

5' -GGCCACGCGTCGACTAGTAC-3' (primerS) (ga^J#-^19) 

5* - CCC TGT ATG CTT GTG TCC TG-3' (primerS) (S3^J#-^3 6) 

r^xi^T. ^)\/m,%^%X. $ tt^t 200 bp (O/^l^ K^^ 0 tti b> Ufc, 

DNA ^r^T" ^ pT7-blue vector (Novagen) A v' a Li/to i^WiWf. 
(TGI) Id h^y.^^;*— v'9^U-C://l'— 3ii^I7^ h-fe i^a ^'Sr^fi^V^, g 
VN=tP=:— !? plasmid DNA^ffiiSLT. #A$tlfc DNA »f>H'<^SSi3 

^Jtr DNA i/- ^ l^'^— Id J; •) U^o 
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^mii:t]) ^dTy^y-^'-r-^^LX, (2) -Ci^iSiLfc First strand cDNA 

5' - CCC GGA TCC GAC CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer-7) (M 
?IJ#-^ 3 7 ) 

f-y-fl^^y (first strand cDNA) 3m 1 



XIO pyrobest /^V7 7^ S/xl 

2.5inMdNTPs 4^1 

ft 

100 mM primers l/il 

100 /iM ;e-y =fdT:/7'f 1m1 

^yq 35m 1 

pyrobest polymerase (5U/ m 1) 1 M 1 
PCR 

94X3 1 min(PAD) 
94*0 30 sec (^ti) 



52'C 30 sec (^-^©y^^-^— ori=^— y :^^) 
72*0 1 min 

±|B 3 y 7"^^ 30 f->f ^ /Vfro fc„ 
72°C 7 min 

T:3{fo-;^^/KDllM^i!i-C% iii|il$ttfc*^ 900 bp o/^vKI:§3 9 ttiU. »SSi 

UT pRSET vector (Invitrogen) © BamH I . EcoR I xi^z^^y^ff bX. 

:«^t* (JM109-DE3) T-^m^^fc:. ^tz.-fy7.% K^HUlXb, ifA^tifct^m 
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;6S#< i 5 1- =» i^;^ h 7 ^ ^ UfcO-e^^Se M-Agarose gel (QIAGEN) "eMM 

(7) 3fe@Mjl#ti<^^W 

10 AiM^^Mfi (Ume), 50 mil HEPES jW-^^^^M^^XVAU:^^^ h/l^^M 

(Ume) •eti592Mi(::M<^t^-^;i5|gfcfetb/fc im7A)o MMf^ 



5 





mux 




pH 




Ume 


592nm 


87000 (592nm) 




232 



(9) pnm^^omM 

50 inM<DTIB<^M«t-e®eao»;^^i5^ h/VSrSiJ^Lfc (|gl7B)o 

# pH <oi^«^s iiikom^. 

pH4/5 : SlF^/^y77"- 
pH6 : Vl^B^^y^r — 

pH7. 8 : HEPES/^y^T^ 
pH9, 10 : :/y v'^'/^^/^r- 
pHS ~10 -Cf-^ ©Utti^Jg UTV^fco 

(1) total RNAOttm 

{Lobophytm crassum) ^ffiV^fCp fli^!B^|r/^^■^— -CSStt x Sfi*4^^A 
TRIzol" (GIBCO BRL) ^ 7. 5 m I iDx.T^#Ux 1500 Xg 10 ^F^i^'L^ U 
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tz.o ±Jt(c:jJ^i3Ci7f:/VA 1.5 ml iS:<*>x.. 15^m^WLit^3^mW^m\^1to 
7500 Xg X- 15 :9-K^'i>LfCo ±mK^ y:/o/NV-/W 3.75 m 1 2r< *>x.. 15 
#^^#Ufc^ 10 ^mmUi^ito 17000Xg T* 10 tJ^f^jffi'L^ bfc, ±^f Srl^T 70% 
jii? 7 -/V^ 6 ml M^X 17000Xg 1? 10 ^^F^3i.L^U^c, ±m^i^Xttm^ DEPC 
tK 200 /z 1 "^^^ Ufco DEPC TKT^jlf Ufc total RNA ^ 100 UT 0. D. 260 

t O.'D.280 (Dm^M^l^X mim^^Moito 390 g (D total KNA Sr#fco 
( 2 ) First strand cDNA (O^^ 

total RNA 3/ig Sr^ffiU, First strand cDNA ©-^^^^fy Ready To 
Go" (Amersham Pharmacia) IJI J; 0 cDNA(33 ul);Sr'^^Lfc„ 
( 3 ) Degenerated PCR 

-a-^Ufc First strand cDNA(33iu 1) 5 3/i 1 ^^Mi LX PCR ilrff o fCo 

5' - GRR AGG IWS BGT HAA YGG VCA -3' (Primer 1) (@H^J#-i-3 8) 

5' - AACTGGAAGAAnCGCGGCCGCAGGAA -3' (Primer2) (iB^IJ#-^3 9) 

R=A X G, Y=C.X l:i T. V=A, C X fi G, D=A, G X T 

PCR RftMM 

T l^'f V'— h (first strand cDNA) 3^1 



XIO taq /^vVr^ 5/il 

2.5raMdNTPs 4/il 

100 ju M primerl 1^1 

100 \i M primer2 1 M 1 

* y Q 35;tl 

taq polymerase (5U/ 1^1 
PCR W.^-M^ 
94*^ 1 min(PAD) 



54 



wo 2004/111235 



PCT/JP2004/008786 



94^: 30 sec (M^) 

52'c 30 sec mm^<oy7^ -^-(Or::^-]) 

72-0 1 min (t'^-Y '^-'l*:^) 
72*0 7 ndn 

Cta^^#-e PGR ;S:ff o fc, ;fcy£L. -fiSffiT^y-Y-v-fi, 

5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer 1) (K^J#-^3 8) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer 3) (IS^J 

##4 0) 

(4) i-zf^x3^=.y^RX^mmim<D»:M 

U:fe: DNA ^t/t" ^ pT7-blue vector (Novagen) Id 7 ^ i^' a :/ :^J^|| 

(TGI) tc: h7>';^7;i— ^— $/3^U-C://v— 3j^!7xf h-few^5/H;^SrfTV\ 

SV^3a--<^:;^;:Mi^5 plasmid DNA^ttSSiLX, #A$tlfc DNA^f^ti^i^^ 

ifufco ik^m^^B^<o-u-^h^bmmvfch<oKmLx. 5' -RACE^fe^sj; 

t;?3' -RACEifeJe:J;-5ai^^^*<^:i'i3-=>':i^^fTo;fc„ 

(5) 5' -RACElfe 

Degenerated PCR -Clibtbfc DNA irjt<0 5' 1il<^li^@B^J^^^-r5fcJ?)lC 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiV^T. 5' -MCEl^^n^tCo ^thXl) T-pSEUfc total RNA^3ug^ 

DC-tailed cDNA HI g (^it^ilCf^i 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (Primer4) (iB^J##17) 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (PrimerS) (ffi^J#-^4 
1) 

5* -GGCCACGC6TCGACTAGTAC-3' (Primer6) (ga^J#-^4 2) 

5' - CTT CTC ACG TTG CAA ATG GC-3' (Primer?) (@B^J||#4 3) 

I^M U DNA Wi)! ^ pT7-blue vector (Novagen) Kv^ 5^ 3 Ufc, -kMW$f. 

(TGI) {C v'a i^UT^^Vv— JJ^IJ-Y h-fe 1^:^^ v^g :/^tf V\ 6 

VNanr:— (^:^JIlMj; «5 plasmid DNA ;lr»i!i UT , #A§i^fcDNAWf>^■<^^iSiB 
DMA j; «3 U ;fe:o 

(6) ^mSiB3^J©^5tx 3ttJ^:*c^®-^oSfi|g3^ 
(5) tcJ;9#b4xfc|ieo N *iSmii^-t-5lfP5>T?y7-l'-^-^f^$!iU C 
5feigffi!ltt:^y =i'dT T'^-l'-^-^^^b-C^ 2 ) "CiiSLfc First strand cDNA 

^UMi; LTFCR^trofco ■ • . .: 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' (PrimerS) 

(BB^J#-^4 4) 
PCR KimMi. 

=rl^'f\^—Y (first strand cDNA) 3/zl 



XIO pyrobest /^yyT'— Sjal 

2.5mMdNT?s 4/il 

100 n M primers 1 M 1 

100/iM =i'dT7"7^-^^ 1m1 

^ y Q 35m1 
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pyrobest polymerase (5U/ /z 1) l/zl 

* * 

pcR mi^^w 

94^) 1 min(PAD) 

94*^ 30 sec (^tS) 

52*C 30 sec {.^^(0-:fv^-^-(OT=^-))V-if) 

72*0 1 min (T'y-f 

72^ 7 min (^^<^#;ft) 
4'C ^Jfei^ 

LTpRSET vector (Invitrogen) O ^afflH I . iboRI r^V^LTx 

(JM109-DE3) -ei§3^$*fco -^Itzfy:^^ K^SrlelJUlb. ^A^tv^h^it 
SSa^iJ b fco ^ n - ;Sr KnG Ufco # feti/fc^;^<^itSia^iJ *@a^J^ 

(owM^^ 1 4 k:^ ±^(or ^ J siia^j^@B^^©iaa?!j«-^ 1 3 tc^t* » 

IS^SSfi N tK^SJC His-tag ^5fTj-< i 5 Jvia b 7 ^ h Ufc(0T?^3^Se 
Ni-Agarosegel(QIAGEN)-eifSj^UfCo )»ii©;^«#S<^7°n h =i>-/Wle:SpCfCo 

(7) mM'^d^m^ 

lOiiiM^^ge (KnG). 50 mM HEPES (pH7. 9) ^^ffiV^■CM:^■^^ h/V^SlI 
5tUfc(ia8A)„ h/KZ)t°-^(Di[J;«5^/^!gi^#l^^fh^U:/to482 

fiilr±|B<Di^if^ST-#$RU-C. 450nmT?IS)SL^t^<D^)fc^^j5^ h;v;|r^l!l5t U^t 
(ig 8 A) o EGFP (CLONTECH) <Sr l^ill^l 450 nm § WlW 0. 005 § i P (CI 

bX^^:^^^ h/^^aO^bx EGFP (^i^^^W^ 0.6 
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6 













pH 




KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 


224 



(8) pHl^^i4©Sy^ 

# pH (DM«?S«?>C«>ii 0 . 
pH4. 5 : ^l^^^yyT — 
pH6 : MES/^y77 — 

pH7 : MOPS 5/7 7 — 

pH8 : HEPES/^i/^T — 

pH9. 10 : i/^^/^ix^r — 

■ 

pHll : yV'^/^y^T — 

=^^>'•t^>•=^ (Montipora sp, )^ ^ KU'^i^ (Acropora sp.)^ 
(lobophytm crassim) ^^<Dfg\Wl. 1k.%W '^^it^W^ $ 5 

^jfeMSKT-feSo :$:^M<^^)teSeKH:s ^;t©^^i|#tt^Sr*U. 

*fc. (COR) fi. =g£5l50RFP (DsRed, ^n'y'ryi^^) 
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$ b ic;*:^ <t •? ^ ^/:^U^y^l^i'^^ (Actinia equina) A M<Dl§\M 

^mxh^o t.fc. ^ic^eg ©ferns eK<^®iixs (^/v««ic) fi*u<:^# 
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1. =i^y^y=f (Montipora sp. ) AjfeOTIBOi^tt^Sr^-rS^^Se 
m^^^:ki^^f>^ 5 0 7 nm-T?fc5 ; 

5 17 nm-CfeS ; 
5 0 7 nmiZiSi-f^^/Vf&yt^m^ 10 4 0 5 0T*$><5 ; 

^^HSLm^^O p H^S1ft*5 pKa=J^5. 5X'h^ : 

^ Ky-f (Acropora sp,) S5fe<oTia<z)#t4^*-r'5^^se 

mf&UizU^ib^ 5 0 5 nm-e^<& ; 

5 16 nm-efe5 ; 
5 0 5 nni{C:}3(t'5*/VSi)t^ic*S5 3 6 0 O^fcS ; 
1[^W:6S0. 6 7-Cfc5 ; 
5) ^M#i40pHii^ift;6SpKa=^6. : 
3 . $ K y (Acropora sp. ) S5!5<DTlS<^#i4^£r*i-5^^M & 
i5l)^^::^J&A:65 4 7 2 nm-CfeS ; 

^3t^:^i^tS^M 9-6 Tnn-C*>-5 ; 

4 7 2 nmlc:43{j-5*;VK^^^d5 2 7 2 5 O-Cfc-S ; 
S^J|X^;55 0. 9 0-CfoS ; 

p H^gi4;iSp K a 6 . : 
= ^yf-i^=f (Montipora sp.) *5l5<^Tia©#ttSr*-r5^3feS&Wo 
M^^'ClljJSii^ 5 5 7 nmT-fcS ; 

5 7 4 nm-efc-S ; 

5 5 7 nm}c;Jo(t§^/^M^W4 1 7 5 01?fe5 ; 
ft^W;&5 0. 4 1-efcS ; 
«l|X#ttOpH^Ste:5^pKa <*^4. O-CfeS: 

5 . !> W - ^ (Actinia equina) * 5fe<Z)TlBO#tt Gift's 
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(1) 5 9 2 nm-T?&5 ; 

(2) 5 9 2 nmJC*5tt<5^/V!a3fc^^:6S8 7 0 0 0T?fc5 ; 

(3) P H^§:'i43iiS p H 5 ~ 1 OV^^Vh^ : 

6 . ^^^/=i ilobophytm crassm) *5l5<©TIE(0#'i4^^1-§^^® 6 

( 1 ) mWmXWi^'is^ 4 8 2 n mIffcS ; 

(2) 4 9 8 nm-Cfe^ ; 

(3) 4 8 2nmJ2:*5it'5*/V'!a7t#l^:&5 7 1 0 OOT'fcS ; 

(4) *^l|Z^d5 0. 41-Cfe^; 

(5) ^^iBi:^(DpHiiStt;5iSpH=4~l O-e^^T-fc^ : 

4 

( a ) @B^J#-^ 5 7 \Z.%WL(Or % J WSM \ Xfts 

( b ) iB?iJ## 5 X» 7 {C|B^©T ^ / ®Jia^JtJ:^3V>T 1 ;{|^^^<@©T ^ / 

un : 

(b) @B^J#-^ 9 KiiB^^T ^ /i?ia?iltc^3v>-r 1 *>f>M©T ^ /^(^^ife. 
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( a ) SB^J#-^ 1 1 icIB^OT ^ J Wm\ ; Xiis 

m : 

( a ) @B^J#-^ 1 3 {e:|BS©T ^ / ^@Si?iJ ; 

1 3. mM^li)^^ 12<Di«JfhMzBWL<DmBM^=^— DNAo 

14. £^TO{i^^^J&*CODNAo 

A : 

15. • SkT(Di^itl7!)^<DmMin^^-t^DNA^ .... 

( a ) @B^J#-^ 2 lCfBm©:^^ia?lJ ; Xfi. 

(b) ia^J#■i■2}^:|2^0iSSE?|Ji^:*5V^Tl/&>f)icfi0MS©:^:^. gt^tJ? 

16. ^T<0{RrtU*><DDNAo 

( a ) iB?IJ#-^ 3 liliB^OT ^ / I^IBJlJ^ K-fS DN A ; Xfix 

( b ) iBJiJ#-^ 3 l;:|E«©T $ / miH^J{2:*3V>-C 1 bWcmor ^ / SfeO^^, 
A : 
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18. &,T(Di^fli!)^(DI)l^Ao 

■ 

SDNA: 

( a ). iB^j#-^ 6 x\t 8 iz.w.M<ommmn x\t, 

2 0. &.T(OiSiM^0I)t^Ao 
(a) iB^J#-^9lC|B«©T^/^BB3?lJ^3-K1-SDNA ;Xr±. 

A : 

2 1. OT(^fsitt;{>^<^:6ISE?lJ^W1~5DNAo - 

( a ) @B^J#-^ 1 0 \Z.W^(r>m.^Un ; Xtiis 

(b ) iB^J#-^ 1 0 i;lfamolgS@B^lJ{^::}3V^T 1 ii^hmo^m^OiK^, W^'Sl 

2 2. OT(^^SIttd^<^DNAo 
( a ) E^IJ#-^ 1 1 (^IBifeOT ^ y ^@a^J^3— KfS DN A ; XI^n 

— Ki-5DNA : 

2 3. ^T<Z)<5Iti/d^<^4tSSB^J<Sr^-r5DNA„ 
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2 4 . i2AT<^{iir;h/*^o D N A, 

( a ) @a?lJ#-^ 1 3 {CWM<OT X J ^@B?lJ^3- KI-^DNA ; Xfiv 

( b ) SB»-^ 1 3 \z.^(or % J Slia^J^^:j3V^T 1 •b^hWm(n>T % /^(OX^. 

A : 

( a ) .ia5lj#-^ 1 4 tCl^^^SSB^J ; 

( b ) iB^J#-^ 1 4 ^^:|Bm(D^tSgB^J{^:*5V^•c i i)^him<Dm.^(DX^. fi^ 
2 6. 11^^ 1 3;6*fe2 5(D{srtV3J*{::|E®ODNASr^f sm^^x.^iJ';?^ 

2 7 . 1 3 }5> b 2 5 (D^i^li^\:.WM.(0 D N AXf^lf *5 2 6 {dfB^O 

2 8. if 1 b 4 > 6 V 7f)>hl0 Xft 1 2 ©fRr*l.^>lClB«(D^3tS 6 

2 9 \cwM(om^ik%m&^o 

3 2 . If ^« 2 8 3 0 (^{iirtl,;5^lil|Bm<Oj|li^3fcSe«^£r5NBiiai^-cm 
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■^mi 4:fy>h2 1, 24X«:25 (Dmt{,i}^Z.^<0 D N If 2 6 tCfB^© 

3 5 . If 5 Xti 1 1 \^tS.1^(D^mMBU^ ^^35 2 2 Xf* 2 3 KmM<^ 
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A 







mtftmx 


COG pH 5 
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508 nm 
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43 
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1 - 
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MIG 
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B 
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pH 
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SEQUENCE LISTING 
<110> RIKEM 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora st>. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 , 5 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe.Thr He Lys Gly Glu 

20 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

35 40 45 

■- -• ' . - . . 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 

65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser- Ala Asp He Arg 

100 105 110 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

1/31 
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130 135 
Trp Glu Pro Ser Ser Glu Lys Met 
145 150 
Gly Asp Val Thr Met Tyr Leu Leu 

165 

Cys Gin Phe Asn Ser Asn Tyr Lys 

180 

Pro Asp Phe His Phe Val Glu His 
195 200 
Gly Arg Asp Gin Lys Trp Gin Leu 

210 215 
Ser Ala Phe 
225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 
<400> 2 

atg get ctt tea aag cga ggt gtc aaa ggc gaa atg aaa ctg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 
15 10 15 

t 

cat atg gag ggg tgt gtt aac ggg cat gaa ttt aca ate aag ggc gaa 96 
His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

20 25 30 

ggc act ggg caa ect tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 
35 40 45 
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140 

Val Pro Ser Gly Gly He Val Lys 
155 160 
Leu Lys Asp Gly Gly Arg Tyr Arg 

170 175 
Ala Lys Thr Glu Pro Lys Glu Met 
185 190 
Lys He Val Arg Thr Asp Leu Gly 

205 

Val Gly Asn Ser Ala Ala Cys Ala 

220 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get geg 192 

* 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg acc aaa tat cct gga ggc' ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat tte aag aae tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc geg gtg tgc aca gea agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

ttg agt gtc gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg geg aeg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tec tec gag aaa atg gtg cec agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gtc acc atg tac etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 ^ 170 175 

tgc eag tte aae agt aat tac aag gca aag act gag eeg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 

180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

ggc ega gac eag aaa tgg eaa ctg gtg gga aat tet get gea tgt gea 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

age get ttc taa 684 
Ser Ala Phe 
225 

<210> 3 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 
15 10 15 

• .......... . 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

4/31 
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100 105 110 

Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 

165 170 175 

Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 4 

« 

<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

tac cat atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa cec ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aca aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 110 

aac att 6gt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt cec get gat gga cec gta atg aaa aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag cog gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg ace gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 

* • 

His Val Asn Pro Leu Lys Val Lys 

225 230 

<210> 5 

<211> 232 

<212> PRT 

<213> Acropora sp. 

<400> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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^5 70 76 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 no 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

18<> 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin 61y He Ala 61n Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gae ata etg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 • 60 

tea aca gcc ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

• '"■*'■*••• - . ... ._ 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gcc age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat eat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu. Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa aeg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 7 
<211> 232 
<212> PRT 

I 

<213> Acropora sp. 
<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe I>ro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 ■ 105 no 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Al.a Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190, 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 

<400> 8 

atg gtg tct tat tea aag caa ggc ate gca eaa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tae cgt atg gaa gge agt gte aat gge cat gaa ttc aeg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 '25 30 
gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 

4 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gcc ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat eat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 

Ser Val Ala Lys Glu Val Leu 
145 150 155 

aga ggt gat gtg aet cat ttt ett ctg cte gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Uu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac. tec aet tac aaa acg gag aag cea gte gea atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

eee ecg agt cat gte gta gaa cat caa att gtg agg ace gae ett ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gea aaa ggc ttc aag gte aag etg gaa gaa cat get gag get 672 
Gin Thr' Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

eat gtt aac cet ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Uontipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
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1 5 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thx Ser He Asp Leu Cys 
35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 
50 55- 5Q 

Val Phe Asp Tyr Gly Asn Arg Val Phe Tlir Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

Ser Phe Uu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 110 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 i40 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

He Leu Lys Gly Asp Val Thr Met Phe Uu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 

<212> DM 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cac ggt eta aea aag aac atg acg aeg aaa tac 48 
Met Ala Leu Sex Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
1 5 10 15 

■ 

♦ ■ 

cgc atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cot ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 .45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat cct caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gac tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gea gtt tge aca gee agt gea gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 
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100 105 110 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga eet gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa cca tec tgc gag aaa ate aca eca ata ett aat gag ggg 480 
Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc ace atg ttc etc ett ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gac aca gtt tac aaa gca laag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ccg gaa tgg cac ttc ate caa cat aag etc ace egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac eag aaa tgg ega ctg gta gaa aat get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac ega tec aca tta ccc tga . 699 
He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

p 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 ■ 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Tlir Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 
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His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 

* 

<211> 699 
<212> DNA 

<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt aag aag gat atg tgc ate aag atg acc atg gaa 48 
Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

ggg aca gta aat ggt cac cac ttc aag tgt gta gga gaa gga gaa ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 ' 

aag cca ttt gaa ggt acc cag gag gaa aag ata aga ate act gaa gga 144 
Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

ggt ccc tta cca ttt gcg tac gat att ttg gca cct tgt tgc atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

gga age aaa acc ttc ate aag cat gtc tea ggg att cca gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gat tct tta cct gaa gga tac act tgg gaa aga acc caa ate tac 288 

18/31 



wo 2004/111235 



PCT/JP2004/008786 



Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin lie Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 
Glu Asp Gly Gly Tyr. Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt goo aac ttc cct gcc 384 
Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 . 125 

aat ggt ccc gtg atg cag aag aaa aca gcc gga tgg gaa cca tgc gta 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 
130 135 140 

■ 

gag atg ctt tat cca cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act 528 
Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 • 

act tac agg tec aga aag cca gcc aat gcg gtt aat atg cca aaa ttt 576 
Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 

cat ttt gga gac cat cgc att gag ata eta aag gaa gca gaa cca ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 . 205 

aag ttt tat gaa cag tac gaa tea gca gtg gcc agg tac tgt gaa get 672 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

gca cca tea aag ctt gga cat cac taa 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytvm crassim 
<400> 13 

Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 '5 10 15 

Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

ft 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 76 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys .Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 
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Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
210 215 220 

■ 

<210> 14 
<211> 675 
<212> DM 

<213> Lobophytum crassum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 * 15 

. < 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg tte cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca tte act aaa tat cca gcc gat ata cca gac tat tte aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gcc att tgc aac gtg aga age gag ate age atg gaa ggc gac 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe He Tyr L'ys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cea gtt atg cag aag aaa act ttg aag tgg gaa cea tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tac gtg cgt gat ggg ttt ctg atg ggt gat gtt aac atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

etg ttg ett gaa gga ggt ggc eat eae ega tgt gac ttc aaa act tee 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cea gat tat eae tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

eat cgt ate gag ate ttg age eat gac agg gat tae age aaa gte aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

ctg tat gag aat gcg gtt get cgc tat tet ttg etg cea agt cag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

tag 675 
<210> 15 
<211> 21 
<212> DNA 

41 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 

» 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

* i 

<223> Description of Artificial Sequence: Synthetic DNA 

.<400> 16 • . 

acvggdccat ydgvaagaaa rtt 23 

<210> 17 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 

i 

<212> DNA 

<213> Artificial Sequence 
<220> 

■ 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA . 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

atggtgtctt attcaa'agca aggcatcgca ca 32 
<210> 26 

* 

<211> 44 
<212> DNA 

t 

t 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 
<211> 32 

■ 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 

<210> 30 
<211> 44 ■ 

4 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DM 
<400> 31 

atggctcttt caaagcacgg tc 22 
<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 35 
<210> 33 . 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desclription of Artificial Sequence: Sj^thetic DNA 
<400> 33 

ggiwsbgtia ayggvcayda ntt 23 
<210> 34 
<21I> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
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<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

t 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<460> 43 

cttctcacgt tgcaaatggc 20 

■ 

<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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